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2. i a QBIBCTIVE, 
ot “the purpose ‘of this. test was to evaluate and compare several high pressure | 


folfef “valves roa various nanufécturers in order to seternine which parts were 


_abcaptabe fer helium service and weapon systen usages 


ee ; CONCLUSICN 
“None of the valves satisfied all of the test specifications principally 
because of lealiage and/or poor fonctional performance at 160°F or O°F (valve 


body ‘tenperatures). Hovever, the waives fron two ganufacturers, namely Fluid 


Mechanics and Anderson Greem*ood and Co., were pepe rs oe in cayerison to the 


if other ‘valves which were tested. 


| SUEMARY 

It was ofiginally ‘Antonded that. each valve be subjested to functional 
performance tests before, during, and after temperature, cycle, vibration, 
shock and corrosion testa. However, all of the valves were ss:.zitive to temper~ 
ature to sone ‘degree and either leakea and/or changed set pressure at 160°F 
pi O°F (valve body temperature) « Therefore, most of the test time wa; devoted 
to repairing and/or readjusting each valve and ropeating the temperature sests 
in an effort tc correct the temperature deficiencies, Consequently, all valves 
were subjected to the temperature test, four were subjected to the cycle test, 


-one was subjected to the vibration test, and none were subjected to shock or 


corrosion tests. 
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ee ; 
ore : = : 
ae D AIRCRAFT CORPORATIONS Sane e 
ae ED AIRCRAFT CORPORATION soi | 
Cet 
i = 78 TEST SPECIMENS : 
He The test specimens were high pressure relief valves supplied by five 
Ars | fSanufacturers. The vaives were identified as indleated an Table I. 
Pe + eo sae Oe se epee : : 
aes | TABLE I. TEST SPECIMENS 
tat nee AND LOCATION “PART NUMBER [SERIAL WORDEN | SEY 7 SERF 7 | 
frm? 1S, { - {pressure} MaTeaTAL |: 
yt , & * oy ° “ = " 3 aOG a a : i ara g peers mn 
R ree Anderson Greenwood and Co. | 3386); hi80 t 3200 . Bosisell of 
ee ‘Houston, Texas 39S 603 L179 | 6500 Viton 
Pi ye fe. ; y ; 4 
ee Fluid Mechanics hj T0-80SP 198 3800 Kel~F, tyled | 
pe Houston, Texse ‘YheTO-B4SP LF? 6500. | or Teflen -. 
LG “sy” a : ‘ = 
po Pe t | IWR. Ladewig Gos *  }15hs B59 3200 | KeleF 
jo deg Los Angeles, California “15k3 C59 3200 et : 
po 1548 059 3200 
i 3 a oe 2 : 
i ite | f¥aeco Valve Co. RV90=4Pal03 | ~ « 3200 Nylon 
ae eae jLos Angeles, California - . 
. cae Vinson Manufacturing Co. | A=800L0 1003 3200 «| KeleF and 
pF * Van Nuys, California A+90157=1 1001 3200.1. Bunaelf or 
L. aeaed 8.001572 1002 é | Vitosad 
. . - Photographs of the test specimens are presented in Mgures 1 through Se 
: — These valves are intended to be used as safety relief valves to protect 
ee : ee epprepriate ground service equipsent (such as the modile high pressuite holiun 
. /3 x gas supply systen) fron over pressure resulting from thermal), expansion of tho 
i | fe! compressed ges or failure of regulatora or shnt-off valves, It was considered 
} mt S28, " “ 
ee desirable to’procure rsliof valves with minieun differential botwoon cracicing 
1 ae ay 
. ei and reseating prossures in ordor te tt nimige gas less due to blevedowm action. 
{ . Referring again to Table I, those valves with Tefen, Kole! or VitonoA 
‘ A < 7 
| “SS seals should be satisfactory in applications where eccasional oxposure to 
EN 
> SA IRFNA fumes is wravoidable wheroas the valves with Bunteli er nylon seals weald 
ran be unsstisfactory unless adequately protested fren cach funoss 
ee \ 
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fore Leakage ig roqutred up to 98% of Seackins pressure. 
tee leakagé is Fequired below the ninimun resest pressures 


TEST FOUIPHENT AND INSTRUMENTATION 


The iii tne equi pent and instfumentation were utilised during these tests. 
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Orieveeiendty oven, #100 to +850, 


Regulated helium supply system, 


Témperature chamber, -l0 to +40°F (fabricated at LSD for this test). 
Calidyne shaker, 5000 force pounds (LMSD 20h°7). 
Calidyns shaker control console (LHSD 24508), 


Miscellancous pressure gages, valves, fittinga, etc. 


DEFINITIONS 


A functional perfomance test consisted of several actuation cycles 


performed in succession (usually 10 actuation cycles). 


An actuation cycle consisted of the following: 


o, The inlet pressure to the specimen was increased until the first 


fndieation of continuous flow, of any mexgnitude, through the specimen 


waa ooserved. This was recorded as cracking presaure. 
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bo Tha inlet proosure vas thon ineressed slightly go that rapid flev 
through the epéednen tas acaioved fer approximately O89 BOdend, 

6. Tha iniet proccars Was taon reduced untéd flew thiwugh the Rperines 
coased entirely (sero: loakage). This vag Focorded ss roscating 
paoosare, : ‘ 

d. Tho iniet proseure vas thon reduced to viorking preacare (3000 or - 

6000 poig) cr at least 100 pot bolew roseat prescare. Brig os, 
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* gedteind an one curing tho test | progran, Ald ee Vere saspooted 
| Ceetten 1) end sabjested to Teaperatiors Feot fr (Sestion Tt). anly those 


5 a " ppowizens Bled fanetdonod properly at roi | texperatase, aftor coaplaticn of 

oe “Teaparaturo Tout. $n. ware subjected to the rexaindor of tho test pregsez. Any 

apsoteciis wikeh malfanctioncd durtaz the tesporatare Lost wore repalrod end/or 
| rewertod oithor by ee oe the pamafacturer and thea rotestods Bolica gas. 


1 ERS. weed fer all tests vhere preastra wae applicds 


 Isspiotion 
Bash apocdiscn a8 vicuslly iuspoated for evidenco of damage, dofecta ond 
: ‘somantnatts. The spooinond wore not disozoccbled for this inopootion. 


qT. Terporatare Tost gz 
Esch apeeines wad fenotienlily tasted at cach of tho following otabdlisod 
lve body texporatnros in the emer listed, 
(, Ge Roos teaporature 
be 160° 
@. Reon teaporatare 
de O°F 


| III. Oyelo Toop #2 


Tho specincns vaich functioned catdsfacterdiy after conpletica of- tho 
temperature test rose cubjosted to a cycle test consioting of 500" 
actuation cycloa porfesmod in sueccooten at roen tenporature. Crackic3 
and roceating proccures vore recerdod daring eaek cyalis. 
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IV; Traperatare Test #2 can : e 
the temporature test was repeated exactly as denoribed in Section. He | . | es 
as Le 
Ve Vibration fost : oe 
Phe 3200 paig Andorsen Gresmeocd reddof valve wee aubjested to vibration | : 2 
of 5 to 20 ops at Ooh inch double amplitude and 20 t0 2000 cps at 10B2o fl a 
Vibration was applicd (1) parallel to the axis of the poppot and eptizz, | == ~~ 
and (2) porpeniicaler te the axis ef the poppet end spring. Inlet Pe “ 
preacure to the valve was ehintained at 3000: paig and Leakage fron tho _f = 
outlet port was nonitored daring vibratien, The froquencies at tinted : : 
Leakage occurred woro reccrdcds a 4s sa ° 
VI, Oydle Tost #2 oe ae . 
A edbond cycle test of soo” sstvaticn eycics tac then executed at roca oe * 
tenporaturo. ‘Cracking and rosoating pressures wore recorded during osch 
cyole. | 
VII, Temperature Test 3 4 , ; 
A fins) teaporatare tost was thon acconplished as described in Section IX. : 
Tho regulto of tho teste described above aio protonted in tho feliczing : 
tebilation. An astoriok apponded to a cracking proacure vadug te ‘a6 Sees 7 
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; = . |Z, TRSPECTION RESULTS | 
: figual inepection ef this valve revealed no evidsnce i 
| ef external demage, defects sad conteminents. ; 
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3080. | 3060 i (Valve stebi- 

| 360 LO lised at recm 

3970 3040 temperature 

ROTO 3050 efter expesure 

: O70 3050 at 160°F e) 

3050 | 3050 

Me as 3070 3050 

| 26D, Operation at, 

. 60°F, (The valve ed aoe 

Pe heated to 160°F 30h0 | 3020 

in « temperature 30 6: «473020 

chamber and then re- 300 | 3010 

mowed and tested | 300 | HN 

iamrdiotely, } | 30L0 | 12 

| EB ye 

; 2H 3020 

| 30% | sO 

i 3030 3020 

3000e | 2700 

3010" | 2930 

i 30108 | 2690 | 

' 30108 | 2970 
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li. Yalwe leaked axusseiyhiy, therefore it wae ¢leessenbled end inspested. 
| f&ppreximately 8 tiny steel chips wers found ua the poppet O-ring seal. 
| ‘The valve was cleaned end reaesenbled end testing was continund, 
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VII TEMPERATURE TEST RESULTS 
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VACCO YAIWE CO., 3200 PST2 RELIEF VALVE 
- PART WO, RPL P=103 
i. INSPECTION ZESULTS 


Visual inspection of this valve reverled no evidence of damage, 
defects or contaminants. 


IX. TEXMPERATORE TEST it: 


Testing was discontimed and ths valve was returnei to the manue 
facturer. No further testing was scheduled for this valve because 
of the large amount of unsatisfactory datc cbhtained during pre- 
vious acceptance tests (100% re‘ection). 


The primary problem with this valve was the large change in cracking 
pressuie which was eaused by the extrusion of the nylon seat of the 
pilot valve. Also, the valves were heavily rusted internaliy, which 
was apparently caused by the use cf distilled water for proof teste 
ing and insdequate removal of the trapped water. 
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FISSO’ MANUFACTERING 20,, 3206 PSI? RULIEF VALVE 
PART XG. &-AG0n0, SERIAL NG, 3003 
I. INSPECTION RESULTS 


Visual inspection of this valve vevesied no evidence of danegs, 
defects, or contaminants, 
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VINSON MANUFACTURING CO. , 3200 Pets RELIFE Valin 
PART MO. A»~800L0, SERIAL XC. 1003 
zm. TEMPERATURE basil RESULTS (CONTINUED) 
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VINSON MAWUFACTURING CO., 3200 DSi.) RELIEF VALVE 
PART MO. AW9O1S7-1, SPRIAL NO. 1001 
T. INSPECTION RESULTS 


Visual inspection of this valve revealed no evidence of dansge, 
defects, or contaminants, 


TT. PEMPERATURE TEST RESULTS 
ee. 
TEST CONDITION 


| I.a. Operation at room 
compen tate (70°F). 


Valve leaked excessively 
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temperature (75°F). 
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VINSON MANUFACTURING CO., 3200 Fl.) U.LIFF YALVL 
PART NO. A-SOLS7-1, SERIAL NC. 1001 
IV, TEMPBHATURE TEST RESULTS 
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Valve was returned to the mamfacturer and 

revorked. The following tests were performed 
at Vinson Mamifacturing Co. and witnessed by 
a representative from Lockheed Test Services. 


1IV¥.c. Operation at roca 
| Semrerature (70°P). | 3250 
3220 


IV.d. Operation at 160°, . 


PTL ate ONE 


| I¥.e, Operation at oF, 


Abe sRT Teil, SCSO1O 


2 ee 2 ih eege a Sure EEE re ae cian eget te 7 
ft 3? tee > LOE RS OM Re aie Reta R AGS AIEEE Or ET ites , 


Page bh 


enor ies REPORT LMSD/909010 


VIRSOM MASUPASTIRINS CO., 6500 PSI. BFLIEF VALVE | 
PART BO. A~9015792, SERIAL XO. 1002 
I. THSPELTION RESULTS oF 
Visual insrection of this valve reveled ac evidence of damize, : 
defects, cr contaninants, ree 
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~oree 4, ‘TEST INSTALIATION FOR VIBRATION PAFAILEL TO THE AXIS. 
OF THE POPPET AND SPRING. 


ANDERSON GREENWOOD 3200 PSIG RELIEF VALVE. (V27229) 
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INTERIOR VIEW OF ANDERSON GREENWOOD 3200 PSIG RELIEF VALVE 
SHOWING PARTIALLY EXTRUDED NOZZLE SEAL (¥27311) 
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FIGURE 9. 
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YIGURE 12, 
ANDERSON OREENWOOD 6500 PSIG RELIEF VALVE 
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